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The results of these studies contradict reports indicating that zinc
deficiency enhances chemically induced carcinogenesis.  For example, Fong
et al. (1978) observed that the incidence of esophageal tumors induced by
nTtr^somethylbenzylamine (NMBA) was significantly higher in zinc-defi-
cient rats than in control rats.  The intragastric intubation of NMBA in
a dose of 48 ug/g body weight resulted in a 15% incidence of carcinoma in
control rats fed ad libitum and a 43% incidence in rats maintained on
zinc-deficient diets.  In two consecutive experiments, lowering the dose
of NMBA to 34 ug/g body weight produced no cancer in the control rats,
but 83% and 33% in the zinc-deficient animals.  In contrast, some studies
have indicated that zinc intake greatly exceeding nutritional requirements
suppresses carcinogenesis induced by DMBA in Syrian hamsters (Poswillo
and Cohen, 1971) or by azo dyes in rats (Duncan and Dreosti, 1975). But
Schrauzer (1979) demonstrated that high concentrations of zinc (200 mg/
liter) in the drinking water of C3H mice countered the protective effect
of selenium against spontaneous mammary carcinoma and resulted in a
significant increase in tumor growth.
These contradictory reports are not easily reconciled.  Perhaps there
are two different mechanisms of action by which zinc influences two dif-
ferent phases of carcinogenesis:  Zinc, perhaps through its effect on the
immune system, may be protective during the early phases of transforma-
tion, whereas the demonstrated role of zinc in cell proliferation may
explain the protective effect of zinc deficiency against the growth of
established tumors.  Furthermore, numerous interactions of zinc with
other trace elements, such as selenium, are incompletely understood.
Thus, the evidence is insufficient to determine the answer to an impor-
tant question:  Does marginal zinc deficiency, believed to be widespread,
especially among children, present a risk for or provide protection
against carcinogenesis?
Summary
Epidemiological Evidence.  There are few epidemiological data con-
cerning dietary zinc and cancer.  Some studies have suggested that higher
levels of dietary zinc are associated with an increase in the incidence
of cancer at several different sites, including the breast and stomach,
and other studies have reported lower levels of zinc in the serum and
tissue of patients with esophageal, bronchogenic, and other cancers,
compared to corresponding levels in controls. However, the possibility
that the lower serum and tissue levels resulted from the cancer itself
has not been ruled out.
Experimental Evidence. Experiments in animals have shown that zinc
can either enhance or retard the growth of tumors.  Zinc deficiency
appears to retard the growth of transplanted tumors, whereas it enhances
the incidence of some chemically induced cancers.  In some experiments,
dietary zinc exceeding nutritional requirements has been shown to sup-
press chemically induced tumors in rats and hamsters, but when given in

